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ft bossnemo 


Mid-East Engineering Jobs 

Google needs Arabic engineers to join our fast 
Igrowing team. Apply 

www.google.com/jobs 


ComLoq L.I. interception 

Interception Solutions for Telco’s, ISP’s and Law 
Enforcement Agencies 

www.digivox.nl 


Google 


*Uilj (JjaJ Ij l_Luj( 

(_}^£jA *Li ^jl ^ OF 0 

$.Lud (jl J ^Ac. £1^ 1*1^. ^)j£juja j 

<Ax jjoia jj 4! ^.Luj ^ li! oAic. ^Al 

2 ^ (J jl Jh\ ^Luj <jl a^J 


Orion El/Tl GSM gateway 

sim channel gateway for VoiP PRI 24/30 
ISDN Q.931 Gateway/Channel bank 
Google ^ V' 
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#12 


AM 06:51 ‘2008-04-03 □ 
0 bossnemo 


C H 2 


GSM NETWORK ARCHITECTURE 



Ajl GSM cJl ^1-AJ <— 3 jjjii 1 j\\ju 


6SM NETWORK ARCHITECTURE 




Vlft VW!wtK#J(iRfjWw MSC -^tlJ»5w)|elii^Cwl* 

HE ■ Hunt I ocjtigh fciC • Bjhp Sukwi 

ALU; -Autmftkrton trtilif BTS - ftrt*frHK4ftr«r Sutlen 

EIS ■ Eqmpmwn (4 hmhc4IKc) fi*ghn* WS 

f*StK ■ fuM-; ^irillchrt ToUpfuww li*.l^rA> OMC ^ 

15D#I ^leyuM teriut M«iwk 


CIjU j)Sad) L_fl ^judj I ^llsU clllj j)Sad ^alc. (J£juo fiJ 

IjlsLai I Li m J&l ^.Luo (jl 1*1^. 1*1^. ^ ^jJa ^ a5I . C5^ (3^ C5^ A^juj^U L<d fi jJJ *1^. (JjIa LS^ 0 J 


Mobile Station MS : V j' 
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j llic-llL (jjSln jjijlc- 1 Kx j 



^11 cijVL^JI (jc- Li^.1 liA j _ (J jVI (JjIj^aII ^Kvi 


GSM NETWORK ARCHITECTURE 
-The Mobile station (ms) 



-C 


Modes of MS 

I 


attached 




detached 


ideal 


active 


IM5I de. Implicit de. 


registration ^—Ongoing call 


LA 


-c 


HO 


- paging 


— Monitoring power & quality of its BTS 


— roaming Monitoring power of neighboring BTSs 


6^.1 J fi^.1 J "S^)JUdj I ^IsU 


attached t> <J£ua : V j' 


ideal *%?• ^ jAj (_WJ ^jlLa 1 Vjl (j/'H t$J 3 L?"^J 

1 - registration 

ojLuj! 1 " '» ,'J 1 * S^j/uLi-a 4_2^i3 ^iilj 4_j»u] Li^.1 Li&j 

(jliiiA j ^j 3 4_j| IgJ ji BTS 
^bi (j;i ji ^ ^4 uiyiikj registration 
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J&l e-Luo (jl 

Location Area LA - 2 

Jl Jal-ixi »- ic - Jl ~ ■ ■'«*< ' Ua.1 

j a£JJI J& cW-uil <o j Location Area 

A A_Hjla. Jjjj^a I (jc. 

LA Jl LA c> 14 J* MS Jl JUWj 
^ j ljUdlc- Jts LA jjUaj ajI a£jjoi1] 

j A \j>j Lai (JJ3 A^djuoll 

dlS j »■ iaJ j A_llc. 

J jiiA J&l e-Luo ^jl ^ _ A^djudll ^3 aJ jKJll t » j>L ^ 

(Jl 4 jI uall ^\)\) (Jjj^aII j (JJ3 

„>ILA J'LA 

paging - 3 

^j-a Lai MS J lJ 4-4^-2o £y* 4-C-Lo^. L lil j3 Ll^.1 
. . J4 j* 4£JJI <*%? J-' LA J' LA 
A-j| (J^tliA A ^ uTi\l 4»>all^a ^3j fij MS J Lai 

^aiLi. ^jj 3 A3^)lc- A^djuoll ^3J ^aiLi. \x jila 

LA Jij LA ci' ^3 A3^)l^> <JjuJI ^jiiJ ^LoJ ^ 

AjI jJ-oxjA <£jjoi1I c > iJa CEII (j-a aJ 
Jl J& jj^ja j*j paging J**^> 4a 
. A^a Ail AijUi Jl LA J' J AJ MS 

roaming - 4 

(J ' 'I A. J| j-v'ill (jjU tu^a Lii.1 _jJ (J*J _ Jlj^'ill (_jAj 

A_l*jaijj Jjjj^JI Jakj JajJaiA A_ijlj J^^-v ^ A*\ y''.- ^\ ^jUaj 

s^jji a£J1i Jc. registration J**j cJ^ 
active a^* c; j^j J±lJ' j' : J4 


1 - Ongoing call 

aJLI* lsj^ ^Ui MS J' J*4 

HO -2 

jUaj (_^a J^^ 4 (_A° a4I^-« u J* J MS Jl 

. tf>! BTS ^ JU^ J' BTS J' 

Hand Over V*-' J**^> ^ <1UJI J 

i^ja ja Jl Cell Jl l>° MS J' Ja^ A£^ili 

' JjJ UfL oJj (^^J^-l 0©|| Jl ■Lall£-all 

Jj^a^jj CjllLoia. Ajjjoi -Ixj Jl ^ "^ ' ' aJj_ Ji*Jaijju» A ■aH < S.all 

J J j » ^1H j Jc. ( J£uA j BTS Jl J MS J' J 

Jdil ^.Luj (jl I ^ j3 ^ 

Monitoring power & quality of its BTS - 3 
Power Jl Jjjaau a_41£^ii j* j MS Jl 

Jl diljjjjjj duujj Aic-tij BTS Jl <lLla. Jl 
BTS Jl J J° jc. i»Ja ojj a! £jU1I BSC Jl 
Ajj Power Jl tj J.;.' J ja uja 
Jl ^Jj jc. cJa Power J' jl out* 

Hand Over J' ajLc. j i ju BSC 
Power Control Jl u 1 -^ j 

...Cjli Jl jlJ]l J Aic- LLuKjI Jl 

Monitoring power of neighboring BTSs - 4 
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Signals J' A^aii^-aii aiiiii JjLj_ji 

o^j Jl BTS's J' 5^ j* J' 
BSC J oJ^jj duujjjj A_iilj J-a 480 


Jl ajlL.1 


detached JJ** ja j J*lJ' <> 

.1 - IMSI de 

ujj (JsajLa Js MS <Jl LiA j A_iiaij]| sjj 4-uiSi j Jjlill jl M ■ ush j Jillll <"'laa Jl Cliil liAj 


^LLa JJC. jl J*-a A^Jaill A_liajuiJ ^aJJ JLilLj AjJaill! 3j3^. jfr Aj| jl Ai£/lc.l 33 Aj| A^L.T'll 

.Implicit de - 2 

j^ (J ■ ^ a *' ^Ll JJaJI jl jl Ajaillll 3j.la. jc. (Jjjj-all jl Lai jjllll a. ^3 liAj 

^3 __ AjI Ja*j A ^ j .Till t nL> jaaj| Aj| A^ nTi'l ^IjjLa (_Jj 3 J^aS MS (J j'lf.. (_y^ A K »* ^ ^3 Jjjjj jjjlLaJI ^3 LiAj 

^133 cLaa MS's J' Jl s jLii JL* jb a£jji f Jj jl ^s>j Periodic Registration J' 

Ji-a a L-v , (j*3jJ*i Jl J*J_Jlj j»LaJ <JjJ 3jJ Jl Jjj_JI 


6SM NETWORK ARCHITECTURE 

-The Mobile station (ms) 

1- Mobile equipment (ME) 



Mr is the terminal used by user 
>Can be purchased from any store 
> Without SIM no calls can be made 


y~A 


lL "V - 


>It has an International Mobile Equipment Identity (IMEI) 


ajJC- jc. ajj-ajj ^a3^j A_i] (jLa a3 J*j^-a]| ^A 1 ^ L J^oo ^ ^| ^ jio ^ jl^ jl J ^** J*j^-all dlVl^. jc- l_Lal^jl Li^.1 1 

IMEI 4j<am‘n a3 aiijlj a3c J£] ^3j (J*^ ( — ^Laj-41 j«a 

Intemtional Mobile Equipment Identity 
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IDENTITY NUMBERS 

TheiMEI: 

♦ Is a 1 5-digit number 

* Verifies that the mobile station is type-approved 
and not stolen 






TAC 

Type Approval 
Code 


FAC 

Final 

Assemble 

Code 


SNR 

Serial 

Number 


SP 

Spare 


digit 1 5 c> u < jj* J' j lsj j 

4 * n^^tl 4-S^)judll j (Jjj (jc. ^Jc- (JA) ^aS^ S JjC- As ^ (J jl (jl (JiUA jLuiJl &UAjuo J 

LuHaII aL ^Jc- (Jaj ^jU j 

aUI j ^S^juoll j (Jjj ^Ul Jl S J_^.VI (J4J I JJj j Jl JUjJI ^atS^VI dJU j 

dl£ jUll L jAj Sp3T6 J^ J^l j 

AiC. ^jLuo jja ^jc. ^aJ Ul VI jtg-Jl duU aJ IMEI (Jl t*Ja j 

Subscriber Identity Module SIM : ^ 



c_iiL j dLUlK^ll JaLuA jl jlilc. Uc.Uj Jj^aII J tg_K Jj Jl A^jjjoJI ^jjSjIc. UK bja 

aK gJ (Jaxj e_fl^pu jldk <j| 1 _£_a 3 J A^j^joiII 
Jj Jl j ^jioall dLlAJjl j Uc-Uj ^pdll <c.Uj A ^ajQ^I j Ja3 Ja l^i^pdb aUjI Ajjd 1^-iS 4_^J^)d]| 

4 &I C-Lud (jl Jjl I JidoUJ L-fl^pdb J P^-K J 
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GSM NETWORK ARCHITECTURE 

2- Subscriber identity module (SIM) 

An electronic microchip for storing information 

Information stored on SIM includes: 

* Subscriber identification 

* Charging 

* Security 






IDENTITY NUMBERS 



There are five types of Identity Numbers that relate to the mobile station : 
Mobile Station ISDN 



International Mobile Subscriber Identity 
International Mobile Station Equipment Identity 
Mobile Station Roaming Number 
Temporary Mobile Subscriber Identity Number 


MSISDN Jl fSj Jjl 
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IDENTITY NUMBERS 

The MSISDN: 



* Is the number dialed to reach a mobile station 


Has a maximum of 1 5 digits 


SWEDEN: 



6 B iosBTe3HS6 




International CC NDC 
Prefix Country National 
Code Destination 
Code 


$N{7 digits in 
North America) 
Subscriber 
Number 


^jiasu 4_iJ (J^LsCnjj 4_lJ Lll^ ^JaLuUJj 1 j aJj 

digit 15 i> uj£% j* j 

+ cJj^ Cy* cJj^ 

jkS-iA 20 (J ^ 

^ l " Aft 011 _3 010 ^ lx j 4 A^jjudll 4»c« j; ^7*- ^ CIiSIj 

LijV 6^ (JjVI ^)ij^a31 j 

digit 7 i <c» 

^ ^ MS ISDN <Jj 

IMSI J ^ 


IDENTITY NUMBERS 


The IMSI is the non-dialable number for identifying a subscriber 
in the GSM network. The IMSI Is stored on the SIM card. 



AUSTRALIA: 



MCC MNC 
Mobile Mobile 
Country Network 
Code Code 


MS IN 

Mobile Subscriber 
Identity Number 
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MS J (J^buiL ^ j 

(J c^l£ (3^ 4-J ^ JLuill ^-c- (J jl 

^3 i ^ ^ A^^jjuo <^A ^C- 

UjI^j jj^jjV jA j l^jJaxJj MS's (Jl (J# ^ ^ jA 4 -C- dlllj 

4 S uaiII ^ mm Jn±lallj ^jj 3 J <. ^ 4 _j^juj j A Su^ll ^3 _$ 4 -^j^juJI ^1 c- J ^jj)Sjj aJ I MS I ( 3 _J 

^$\ jl 4 ^Vuo j 


IMEI J ja^Sj^ 

<Jj 3 4_ilc. IIaKjI aJ j 


MSRN J' j* f^j ^jIj 

IDENTITY NUMBERS 

The MSRN is used to route a call to the serving MSCA/LR 
service area of the called subscriber. 



FRANCE: 



International CC NDC 
Prefix Country National 
Code Destination 
Code 


SN 

Subscriber 

Number 


MSISDN J (j j ^Lal^a CLl)Lj (J jl 
MS J' hA Location Area Jl ^ s j^y I ^ i j 

<£jJa]l ^ (jJpJLa ^gAllJ oJ (Ja^l J 

TMSI J' j* (_yL«u. 
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IDENTITY NUMBERS 

ATM SI: 



* Used instead of the IMSI within an MSCA/LR 
service area 

* Keeps the subscriber’s IMSI confidential 



oA^.1 j AX- JA*NA ^jC- S^)Lx. oA ^aS^)]| SA^ (JdfljLuJ 1 Wa iS^)J 

IMSI Jjjjla (J 0 JaIxjx aSuxiII <jl UljS li^.1 

a_j JaI*i]| v j lAa* &a ^s^li 

TMSI 4-J a£jjoJI Sa£ A*j^j IMSI Jl c *‘ ^ A_^ j3 ^jj Ia Jx^aII J jl ^.isu. JjaJI ^3^1 jA aA TMSI Jl 

Ax. jl ^^kl S^)a j (Jx^aII Jjlc. Ax. VI V j (Jx^aII Sjj 3 Jl ^Ja Alijj I £ \.V JaIxIi]| 

j^l LA J' LA c> £ jj^ 
aA TMSI Jl JLmLlujI (jA cAa j jj^>a a*j jl 


Base Station Subsystem BSS J c> u' ^ 

L>* J&J 

Base Transceiver Station BTS - 1 
2 - Base Station Controler BSC 
3 - Transcoding and Rate Adaptation Unit TRAU 


#13 


AM 06:52 <2008-04-03 □ 
ft bossnemo 

Base Station Subsystem BSS J' cp u' 
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Base Transceiver Station BTS - 1 


GSM NETWORK ARCHITECTURE 
-The base station subsystem (B5S) 

1- The Base Transceiver station (BTS) 

>it contains the RF transmission equipment 
>Each cel! has one BTS 

>Each BTS consists of one or more transceiver 
>It hos on Internationol cell global Identity (CGI) 

>It has Base station identity code (B5XC) 

>It performs channel coding, ciphering and modulation 



Microwave j lisi ji ui^vi ca j ^jk aa j uk ^^a j 

^ jv Line Of Site uj^ ^ jV BSC J' ^ BTS J' ^ 

JjoUJ aA 

isa $A^I J BTS C$ Cell j 

a^)JC. j j jjqAn djUjoVI ^k (Jx.>oVn CALi1a*JI ^ja*n ^ A_1 jIjoiaII ^A j 

CjiLjaaJl ^^A j £ca!I jA ^Axj BSC (Jl £y* Cfi 0 ^ (JaxIj 1 g \^\ 



I I^-as J ^a Lo£ j (Jijujl Sa ^aII AjILuJI ^k a ^a BTS <J jSLill cJ^*^ &a j 

C)^ <^5-^ f SAaJ (JxJjoij <j£aa jlVi CAljjUaJj e-lilal aA^)J A ja ^Lnij L-SJjjj^jaH ^k ^VFn 
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jLnll c- ' bo'il A_lLa. ^ dslc-bji 

Base Station Controler BSC - 2 


GSM NETWORK ARCHITECTURE 
2- The base station controller (BSC) 

-It carries out all control functions in the BSS as: 

1 . Paging 

2. Channel allocation 

3. Dynamic power control 

4. Handover 

5. Frequency hopping 



H.O ji Power Control l>* BTS n cjUW]| ^ JjIoloII ja b oj BSC 
!c5j CjLAajlSI. j juiull BTS cJI j cijUIaxII CjUIaxI) 

Paging -1 

^jiia MS <JL MSRN ^jlb BTS's J' 4-lb^j <. "i» n; BSC <J' MS J ^Aa- A-a]1£^s P _4 

MS J Ija cbaJb BSC J 2but3ll BTS;s J' 
^ jLa Alia! igji aJLoi j BSC <_4 <■ " yij i uj MS J' BTS l$\ t-al Jjij. Paging i ^ j « a > > rij (ji ajLuJIj 

Ji cP^ cP cU^b LA J' (jj Paging J' > P* p^j... Paging J' ^ BSC J' 

A_£ |_/\ JI pj jA, Annuli MS 


Channel Allocation - 2 

A ^ a 4 bl r, \ A_nA A £-1 J^ MS cJl A_ilc. ./ ]& ^11 T.S J'j Aj j\ , ^-vl ij 

Handover - 3 

(J-aa-J BSC (J^ (j4*-« ba. (jc. CblaojLbVt j 1 j BTS (Jlj MS (3 OH ojbiVt o jal Ajalj^a ^ Pm <LaH£^all $.bj| 

.... lsP J' ujfr BTS ^ MS J Handover 

Frequency Hopping - 4 

BSC J' (Pi ' $ ' r - Sa£ (_Jj 3 ' g jb- 1 ^A A_i*^alaJl (jj3jlfr Lial ' » jb 
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GSM NETWORK ARCHITECTURE 



- The base station controller (BSC) 



BTS 30 Jl 20 t> J'j- J BSC Jl 

Co-located BTS aU* Jkuj UlijjjIJIj <1 WJ'Remote BTS ih J*^? BSC J' 
Jl lJjjj JJI cjlUjL UGl* BTS Jl 1 i)^y J jLik. ^jjajl JIjUjuo J j* I BTS 

A_k^aL^. l_nj| oA^.1 j J £ j BTS Jl £y* Jj^aJJJ oJ BSC (J (jl J (.5^ 4_lja]| 4-Lolc- A_iA 



BSC Jl jLoJI J£joi 

BTS's Jlj BSC Jl Jl jl J^a Jll jA l_iiL BTS's Jl d>* J BSC Jl <jl l-^J l^l 

.. JJ i£* 


Cascade - 1 


21/10/2008 12:54 ? 
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GSM NETWORK ARCHITECTURE 
BSS Link configuration 




Ac. Cll*i j BTS L$\ ji u' LS^J • ^ <_y2 j .1^.1 j oLaJl ^ ^ jaj (Jjj^a jj]| (jjijUii 1 W .a <_£ j 

AjLi^jallj (_pa*J ^4 ^' Q \\ _ _ ^jjaA 

loop - 2 


GSM NETWORK ARCHITECTURE 




BTS 2 ^ 'A a . J . >»*■%. Aj^-lu AjjlijS ^ ^ c^^-- l).J l ^ ^iil 4 _iAj]1 A^^JaII 

j3Si o' J-a^ ^ BTS's J U 1 eA*^j.. A_c- JJ S.l^.1 J S^a 

BTS c> 

Star - 3 


21/10/2008 12:54 ? 


14 of 19 




tj! GSM! 4-i^>*i! c ^ - 2 4 - .aii! c.Lui ^jl aI^IS 


file:///F:/New%20Folder/thread29982-2.html 


GSM NETWORK ARCHITECTURE 
BSS Link configuration 

* Star 




4 K uia ^ lx i BSC JW 1 £ iU<a><1 A jlLo BTS J* . ^ r 'J A ?‘ ad) (Jj. ^ jlll A-SJ^la ^jjoi^.1 j 

jliljjA <jj!a Ax* BTS L$\ LS* 

- a S[£. Microwave J' t> Ol£w BTS's J'j BSC J' u*? 

Optical J' j£<us Sjjjall cjliLoiJI ^ jil j 


3 - Transcoding and Rate Adaptation Unit TRAU 


GSM NETWORK ARCHITECTURE 

3- The transcoding and rate adaptation unit (TRAU) 

- It is used for speech compression/decompression 

- Also adaptation of dato to the requirement of the air interface 




A i . ^ j V I A ^ ' ."'I ^Ic. 1 u j»liaj cjt> /j£-i AjI^j (JaluiX! ^alJaj (_y±a GSM (Jl (jl Ic. Li^l A c. I Ll I j ■ 

.. BSC JtjMSC 

Ji J' J l BSC J' ^ jUiiltj MSC J' Cy> tj?- j=^ Rate 64 kbps 
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Jl i ^ <_$j ijlaiii jl <_jjl B.W 1 j -i^.i-iA j (_£ji <Jj-i kpbs 64 l*4a j BTS 

Jw l?-> B.W J JJjj u 1 ^ u^i j^. Data Rate J' ®^> j*£l' Data Rate 

TRAU Jl 

Multiplexing u^j kbps 16 J' kbps 64 Jl Jj®^ 

(. iu>in j kbps 1 3 Jl J*^' J jA... BSC Jl f>$ »»■'-' J J4£ t 5 ^. 4 J^ 

1 3 (Jl ^*4 j Jl ^ j BTS Jl J fja j*-« j^-Vi cf- f J^ bit Control 3 

MS's Jl kbps 



TRAU Jl J^“ ® J j 


\ J&l s-Luo ^jl ^ 


#14 AM 10:41 ‘2008-04-03 □ 

O magdy mohamed 
ail! *Lui jl AlalS GSM J! ^ S jjJ ; 4 j 


(_£ jj jc. till 1 jLai 


#15 


AM 01:51 ‘2008-04-05 □ 


Oabdoud 



4i! f.Lui jl Alais GSM J! ^ S jjj : j j 


1 
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PM 09:03 ‘2008-04-07 □ 
0' abdoud (£} 
ail! f’Lui £j! 4lat£ GSM j! ^ S jjJ ; J j 



fi5=»a 

#17 PM 05:05 *2008-04-1 1 □ 

0 titoking 

ail! f’Lui (j! 4-LalS GSM J! ^ S jjJ ; J j 

1.1*. a2\jLo j ^ jjuill ^ a !j«q-n aij^lail j 1.1*. 1,1*. 1,1*. (Jo^*. (JjojjSLI! *4jlc. 4il 

gsm ^ ls * A -^ i l>» jj^ c>^'j l $ j 



#18 AM 12:34 ‘2008-04-12 □ 

Q baker84 
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